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FPD

Outline

e Introduction
e F'PD configuration and data acquired in Runbd
e Data analysis
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e 71 analyzing power from Run3&Runb data

e Summary and near-term plans
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FPD
Motivation
pl+p—m+X

U. D’Alesio, SPIN2004
URL: http://www.ts.infn.it/events/SPIN2004/talks/12T_2_16501710_DalesioU.pdf
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e A number of theoretical models predict non-zero spin effects at large xp =

more precise measurements are needed to distinguish between different dynamics

e pr-dependence of Apx: QCD models expect 1/pr decrease of Ay
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FPD

Previous Measurements of w° Cross Section
and Ax at STAR

p+p—1n’+X Vs=200GeV
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NLO pQCD calculations
by W.Vogelsang et al.
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Ay As shown at SPIN2004

p+p —> m°+X at Vs=200GeV

04 ® <n>=41 (preliminary)
| ¥V <n>=3.38 (PRL 92(2004)171801)
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Beam polarization used was
determined with online calibration
of the CNI polarimeter



Run5 Detector Layout and Data

0.4 pb~! with transverse polarization
Pyeam~45%, measured by CNI
polarimeter (online data)

”(Cross ratio” method to measure

the asymmetry:
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FPD

Data Analysis

e Use of electromagnetic shower shape to reconstruct e/~

in the FPD
25000 F
e Event selection criteria: mean=(134.9+0.1) e
c C
Eior > 20 GeV 20000 - o= (17.7+0.1)

ny > 2
Zyy = |E1 — E2|/(E1 + EQ) < 0.7 15000

0.07 < myy < 0.3 GeV/c?
10000 |-

e (Calibration:

- gains are determined from 7° peak 5000 -

position in 2+ invariant mass distributions |

sorted by high tower 065457 03 04 08 06 07
2
- energy dependent gain corrections m,,, GeV/c

- run dependent gain corrections
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FPD

Study of Systematics
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is generally consistent with statistics N/S detectors agreed = averaged

RSC Meeting, Oct-05-2005 7



FPD

An(xp) at /s = 200 GeV

Ay p+p —> °+X at vs=200GeV
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e AN at negative zp is consistent with zero

e AN at positive xF is consistent with zero up to zr ~ 0.3, then grows

with increasing z g
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FPD

pr-dependence of An at ¢ > 0.4

A
0.2
- A Rund (x:>0.4)
: XF .
01 A Run3 h
- % g A
O frommmmmm e
-0.1 |
_0'2 : R T AN T N R NN N R \\
0.5 1 1.5
0.2 5
- Run3+Run5 <\<\/\ ”
0.1 Pp1/pr fit
i ¢ {
i S
Q romrmr e
-0.1 |- X’/ndf 3.621 / 4
- P1 0.7012E-01 £+ 0.1063E-01
_0'2 Lo e e e ey
0.5 1 1.5 2 2.5 3 3.5
pr, GeV/c

RSC Meeting, Oct-05-2005

e Hint of An decrease with pr
from Run3&Runb data

e More data needed to establish
(fixed zF) pr-dependence



FPD

Separated pr and zr dependences of w° Cross Section

p+p—o1°+X Vs=200GeV
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FPD

Plans for the Near-term Future
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Existing N/S/T /B detectors well suited

0

to large rapidity inclusive 7" reconstruction

Implementation of interim forward calorimeter
(FPD++) designed for single photons detection
is planned for Run6:

e inner matrix of 3.8x3.8x45 cm?3 lead-glass

cells to reconstruct /7% up to ~60 GeV

e outer matrix of 5.8x5.8x60 cm? lead-glass

cells for isolation over broad An — A¢ range
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Outlook: Forward Meson Spectrometer FPD

Y Physics motivation:
7 E
A\7 e probing gluon saturation in p(d)+Au collisions via:
Fﬁam - large rapidity particle production
SOn
I Spectrometer (7.‘.0, n,w,7, K07 J/¢)
I (p){ m":gf};r detected through « or e decays
= .g,_mif.’:‘?’e”’"’ = |00 I S - forward di-jet surrogates (7% — )
B ey d . .
7 eEﬂig” probe gluons with smallest Bjorken-x
1 tunnef |

in Au nucleus

- di-jets with large rapidity interval
(Mueller-Navelet jets)

e disentangling dynamical origin of large x

analyzing power in pT + p collisions

FMS will provide 27 azimuthal coverage for 2.5 < n < 4.0
Expected completion by October 2006
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FPD
Summary and Plans

e Noticeable Ax for 7° production in pT + p collisions at
V8 = 200 GeV has been observed at zr > 0.4

e First result for the An(pr) was obtained using combined statistics
from Run3&Run5. There is a hint that the 7° analyzing power at

xr > 0.4 decreases with increasing pr.

e To do:
- study of systematics errors
- final results for the 7° asymmetry (final data on beam

polarization are required)
- 7% cross section at /s = 410 GeV

e In Run6:

- integrated luminosity ~10 pb~! with transverse polarization is
requested with Preqm~50% = ~25 times increase in FOM
compare to Run3 and Runb5 combined data

- planning enhancement of forward calorimetry in STAR —
FPD4+ — for /7" separation
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BACKUP

Definitions
) Left
Negative sy  Positive
Xg 700 I- | Xp%°
rized H5 : i Unpolarized
] beam
Right
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BACKUP

PMT gain matching:

e Gains are determined from

7° peak position for each tower

e The calibration of FPD is known

to an accuracy of 2%
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BACKUP

Energy Dependent Gain Corrections

Set 501, sum all, Uncorrected, Fit=m*E+b
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. . . BACKUP
Time dependent Gain Corrections

Set 9 (transverse) average M, /M,, versus run Set @ (transverse) average M,/M,, versus run
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BACKUP

MC-data Comparison

FPD simulations were done using PYTHIA and GSTAR,

and reconstructed with identical code used for the data

F?YTHIA%—GSTAR vs. FPD toy simulation
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Events selection: N, =2, z,, = |E1 — E2|/(E1 + E2) < 0.5,
Fiducial Volume cut (0.5 cell width from the edge
of the calorimeter), FEtot > 20 GeV
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BACKUP

Statistical significance of the Ay measurements

Ay p+p —> °+X at vs=200GeV
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